Introduction
Sjögren's syndrome (SS) is a chronic autoimmune disease characterized by a progressive lymphocytic infiltration of the exocrine glands. The salivary and lacrimal glands are most commonly affected, which would lead to the result that the eyes and mouth are in dry conditions. Extraglandular manifestations include arthritis, skin vasculitis, lymphoma, pulmonary disease, and renal disease.
1 SS can be primary Sjögren's syndrome (pSS) or secondary Sjögren's syndrome (sSS), the latter being associated with other autoimmune diseases such as rheumatoid arthritis and systemic lupus erythematosus. The prevalence of SS is estimated to be ~0.5%-1.0% among the general population, and it is considered as the second most common rheumatic disease. 2, 3 SS is associated with several psychological disorders, including depression and anxiety; [4] [5] [6] suicide attempts; 7 physical problems such as fatigue, 8, 9 working disability, 10, 11 and general discomfort; as well as lowered health-related quality of life (HRQoL). 12, 13 Because treatment for SS is symptom oriented, individualized management should be aimed at relieving symptoms and improving HRQoL.
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Zhang et al HRQoL was defined as the "physical, psychological and social domains of health, seen as distinct areas that are influenced by a person's experiences, beliefs, expectations and perceptions". 14 Since the last few decades, original studies [15] [16] [17] and reviews 18, 19 have reported HRQoL in patients with SS. However, the relative degree of impairment in each domain differed among samples, and it was not obvious which domain of HRQoL was most negatively affected. In this study, our objective was to systematically review the effects of pSS on specific HRQoL aspect compared with the outcomes of healthy controls.
Methods
Search strategy
A systematic literature search of Medline, Embase, Cochrane Library, CNKI, CBM, and Web of Science databases for identification of articles published (until November 19, 2016) was performed using the terms ("quality of life" [MeSH] OR "health-related quality of life" OR "health status measurement" OR "subjective health status" OR "Quality of Life Questionnaire") AND ("sjögren's syndrome" [MeSH] OR "sicca syndrome"). No language restriction was imposed. A manual search was also performed on reference lists of included articles, reviews, editorials, and proceedings of international congresses. The data search and screening of titles, abstracts, and full-text articles were completed independently by two reviewers. Any discrepancy was solved by consultation with a third reviewer.
eligibility of relevant studies
Studies that reported HRQoL in patients with pSS and healthy controls were considered suitable for our analysis. Studies were excluded if they assessed a single aspect because HRQoL is defined as a multidimensional concept that encompasses physical, emotional, and social aspects associated with a disease or its treatment. Studies that used other extraordinary questionnaires/instruments instead of Short Form 36 (SF-36) questionnaire were also excluded. If the outcomes we needed were not reported in the study, the study authors were contacted to ask for additional information. The articles were excluded if additional information was not available. Studies were also rejected if they did not meet the inclusion criteria or if they reported duplicated or useless data.
Data extraction
Information from each study was extracted by two reviewers independently. General characteristics of studies (author, journal, year of publication, design, ethnicity, study size, and number of cases), characteristics of the SS and healthy control groups (selection criteria, age, and duration), methodology (HRQoL measurement method and study quality), and results (mean ± SD) were recorded when available and double checked. If necessary, the data set was completed through communication with the authors. Two reviewers assessed the quality of included studies using the Newcastle-Ottawa scale (NOS) for assessing the quality of nonrandomized studies in meta-analysis; the NOS depends on "selection, comparability, and exposure" of selected studies. A study can be awarded a maximum of one star for each numbered item within the selection and exposure categories. A maximum of two stars can be given for comparability. 20 
Data synthesis and statistical analysis
The scores on questionnaires used to evaluate HRQoL in SS patients and controls in each study were extracted as mean differences (MD) ± SD. MD and 95% confidence intervals (CIs) were calculated for scores in each study eligible for the meta-analysis and combined by using fixed-or random-effects model according to DerSimonian and Laird. 21 Heterogeneity was assessed through Q and I 2 statistics for each comparison, and potential sources of heterogeneity were discussed where appropriate. 22 A P-value of ,0.10 was considered as statistically significant, and I 2 values of 25%, 50%, and 75% were defined as low, moderate, and high estimates, respectively. To assess the extent of publication bias, a funnel plot was used. The meta-analysis was conducted using Stata 12.0. This meta-analysis had been registered on the systematic review database of PROSPERO, with the registration number CRD42016043437.
Results
Studies included in the meta-analysis
As shown in Figure 1 , the search strategy identified 409 studies. Eventually, a total of seven published studies, comprising 521 patients with SS and 9,916 healthy controls, that used the same questionnaire, SF-36, were included in our study. Of the seven published studies, one was conducted in Spain, one in USA, one in Holland, one in Turkey, one in Brazil, and two in France. The characteristics of the included studies are briefly described in Table 1 . Overall, there was a mean Newcastle-Ottawa scale score of 7.57 out of 9 (range, 7-9), which indicated that these studies in our meta-analysis had good quality generally. Because of the heterogeneity among aspects, they were determined using the random-effect method. Sensitivity analysis was performed in each domain of the HRQoL to assess the stability of the meta-analysis. When any single study was deleted, the corresponding pooled MD were changed slightly (data not shown), with the statistically similar results indicating a good stability of our meta-analysis.
Main results and sensitivity analysis
Dimensions analysis of total SS PF
Seven studies 12, 13, [23] [24] [25] [26] [27] made comparisons between the PF dimension in pSS patients and controls. Patients with pSS had significantly lower values (MD, −14.63; 95% CI: −19.18, −10.08; P,0.00001), with heterogeneity among studies (P,0.0001) and I 2 =79% (Figure 2 ).
RP function
Seven studies 12, 13, [23] [24] [25] [26] [27] 
Re function
BP
Seven studies 12, 13, [23] [24] [25] [26] [27] made comparisons between the BP dimension in pSS patients and controls. Patients with SS had significantly lower values (MD, −14.96; 95% CI: −22.61, −7.31; P,0.00001), but there was significance among study heterogeneity (P,0.0001) and I 2 =93% (Figure 2 ).
GH
Seven studies 12, 13, [23] [24] [25] [26] [27] made comparisons between the GH dimension in pSS patients and controls. 
Physical component summary (PCS)
Three studies 12, 24, 26 made comparisons between the PCS in pSS patients and controls. Patients with pSS had significantly 24 Champey et al (2006) 13 Meijer et al (2009) 12 Koçer et al (2016) 25 Milin et al (2016) 26 Dassouki et al (2016) 27 Belenguer et al (2005) 23 Rajagopalan et al (2005) 24 Champey et al (2006) 13 Meijer et al (2009) 12 Koçer et al (2016) 25 Milin et al (2016) 26 Dassouki et al (2016) 27 Belenguer et al (2005) 23 Rajagopalan et al (2005) 24 Champey et al (2006) 13 Meijer et al (2009) 12 Koçer et al (2016) 25 Milin et al (2016) 26 Dassouki et al (2016) 27 Belenguer et al (2005) 23 Rajagopalan et al (2005) 24 Champey et al (2006) 13 Meijer et al (2009) 12 Koçer et al (2016) 25 Milin et al (2016) 26 Dassouki et al (2016) 24 Champey et al (2006) 13 Meijer et al (2009) 12 Koçer et al (2016) 25 Milin et al (2016) 26 Dassouki et al (2016) 27 Belenguer et al (2005) 23 Rajagopalan et al (2005) 24 Champey et al (2006) 13 Meijer et al (2009) 12 Koçer et al (2016) 25 Milin et al (2016) 26 Dassouki et al (2016) 27 Belenguer et al (2005) 23 Rajagopalan et al (2005) 24 Champey et al (2006) 13 Meijer et al (2009) 12 Koçer et al (2016) 25 Milin et al (2016) 26 Dassouki et al (2016) 27 Belenguer et al (2005) 23 Rajagopalan et al (2005) 24 Champey et al (2006) 13 Meijer et al (2009) 12 Koçer et al (2016) 25 Milin et al (2016) 26 Dassouki et al (2016) Figure 2A ).
Mental component summary (MCS)
Three studies 12, 24, 26 Figure 2B ).
Discussion
SS is a chronic autoimmune disease that is associated with psychological disorders, physical problems, and general discomfort. [6] [7] [8] Therefore, it would lead to working disability and lowered HRQoL. 11, 12 The present meta-analysis has demonstrated that patients with SS have lower HRQoL than people without the disorder. It showed that pSS patients scored lower in each dimension of SF-36, particularly in the RP function. Our meta-analysis included only studies with healthy controls because our objective was to compare patients with SS with non-SS healthy population.
HRQoL assessments play an important role in measuring chronic disease 28 and may assist in clinical decision-making regarding choice of treatment and policy decisions. Generic instruments are designed to gage HRQoL over a broad spectrum of diseases and thus may not be sensitive enough to measure HRQoL in specific illnesses. 29 Disease-specific instruments could more directly solve the specific problems of SS (eg, dryness, chronic pain, and physical and mental fatigue) in those who are significantly affected with SS, which would not be determined by a generic questionnaire (ie, SF-36). On the contrary, since there is no disease-specific HRQoL index, the most widely used tool in SS has been the SF-36. 30 SS is a heterogeneous disorder, and several factors may contribute to the impairment of the HRQoL in SS, including the current disease activity, the accumulated damage, and disease-specific issues such as dryness, chronic pain, and physical and mental fatigue. 31 Of course, other factors, such as depression, unemployment with disability compensation, and probably a number of different life events, not specifically linked to the disease process, may considerably impact the HRQoL as well. 31 Stewart et al 32 illustrated that mean SF-36 scores were significantly below group norms for all eight health dimensions and scores generally were lowest for physical measures and the ability to fulfill social and REs. In the study by Meijer et al, 12 employment was lower and disability compensation rates were higher in pSS patients compared with the general population. Indeed, Dassouki et al 27 had reported that pSS patients showed reduced aerobic capacity, body muscle strength, and PF; higher fatigue levels; and poorer HRQoL when compared with healthy peers matched by physical activity levels. Moreover, the physical dimension was more affected than the psychological dimension as measured with SF-36, which confirmed that pSS has a large impact on HRQoL, employment, and disability. Furthermore, Rostron et al 33 found that the "role limitation -physical" was the poorest area of health, with a mean score of 31 on the SF-36 questionnaire, which had the greatest negative impact on HRQoL in pSS women. Our systematic review confirmed these conclusions and extended our evidence based on the meta-analysis.
There are some limitations in the study that should be considered. We could not perform subgroup stratification analysis of pSS and sSS to identify the distinction between them because of the limited information. Furthermore, the high statistical heterogeneity of the dimensions may represent substantial or considerable heterogeneity in the included studies, which might decrease the generalizability of the results. These dimension outcomes should be explored in future studies. Finally, the current meta-analysis was based mainly on cross-sectional data and the number of articles was relatively small. Future well-designed studies with larger sample sizes may be required to be carried out.
Conclusion
On the whole, our meta-analysis demonstrated that pSS has a significant negative impact on HRQoL, especially on the RP function domain. pSS affects patients both psychologically and physically according to the SF-36, which suggests that targeted interventions should be carried out to improve HRQoL of pSS patients. Future well-designed and wellconducted studies with larger sample sizes may be required to be carried out in different countries and ethnicities.
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